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[57] ABSTRACT 

A method and apparatus for feeding a weft to weave a 
carbon fiber fabric. A carbon fiber package is supported 
rotatably in such a manner that the axis of the shaft 
thereof is substantially perpendicular to the running 
direction of the carbon fiber. The package is rotated so 
as to deliver the carbon fiber of a prescribed length 
necessary for one shot weaving of the weft. The carbon 
fiber of the prescribed length is reserved in a reservoir 
under an adjusted constant tension before shooting the 
carbon fiber weft of the prescribed length. 

8 Claims, 3 Drawing Sheets 
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carbon fiber or running out of said carbon fiber of said 

PACKAGE FEED FOR A PRESCRIBED WEFT package and stopping the loom automatically. 

LENGTH OF CARBON FIBER The apparatus for feeding a weft to weave a carbon 

fiber texture according to the present invention com- 

FIELD OF THE INVENTION 5 prises a carbon fiber package supported in such a man- 

This invention relates to a method and an apparatus ner tnat tne **** of the thereof directs substantially 

for feeding a weft to a weft supplying system when a perpendicular to the running direction of the carbon 

carbon fiber fabric is woven. fiber; driving means for causing said package to rotate 

_ so as to feed out said carbon fiber of a prescribed length 

BACKGROUND OF THE INVENTION io necessary for one shot weaving of said weft; a reservoir 
In the conventional method for feeding a weft to for reserving said carbon fiber of said prescribed length 
weave a carbon fiber fabric, as represented in FIG. 3* a in advance of shooting said weft; and means for apply- 
cheese package 22 of a carbon fiber 21 is mounted in ing tension to the reserved carbon fiber, 
such a manner that the axis of the shaft 22a of the pack- . The apparatus according to the present invention also 
age 22 coincides with the running direction (indicated 15 comprises a first detecting means for detecting the ear- 
by arrow X in FIG. 3) of a weft, and the weft is shot bon fiber reserved in said reservoir to be of said pre- 
between warps 24 by a weft supplying system. scribed length necessary for one shot weaving of said 
In the above-described method, there are the prob- weft and o inputting a control signal to said driving 
lems that (1) the carbon fiber fed out from the cheese means to stop rotating said package automatically, 
package often comes in contact with the remainder of 20 Further, said means for applying tension includes 
the carbon fiber wound on the package and is thereby slider means which adjusts the tension applied to said 
damaged, (2) the tension which acts on the carbon fiber reserved carbon fiber while said weft of said carbon 
varies when the fiber is fed out from the package by the f loer is shot. 

weft supplying system, and (3) since the carbon fiber is Xhe a p para tus according to the present invention, 

delivered m the axial direction of the shaft 22a of the 25 furthef ^ a aecond detecting means for detect- 

cheese package 22, the tow is twisted. ing bfeaks fa sai(J carbon fiber or running out of m 

SUMMARY OF THE INVENTION carbon fiber in said package and generating a control 

. . . .. • , signal to stop the loom automatically. 

One object of the present invention is to provide a fa erat £ since ft fibef . f . 

method and an apparatus for feeding a carbon fiber of a 30 ,JL^ti«« «, \t* Hi«^ti«« ac th* M nit a <». 

prescribed length exactly equal to the length necessary 831X16 as its running direction as the package 

for one* ot « * e flber 18 ""T'i 

one weft insertion in advance of every shot thereof undergoing unnecessary stress. Whenever the length of 

from the package of the fiber, in such a manner that, the f *f r delivered to and reserved in the reser- 

while the carbon fiber weft is woven, neither the fiber is 35 ™ caches the prescribed value necessary for one shot 

damaged, nor the tow is twisted. weaving of a weft, rotation of the package is stopped 

Another object of the present invention is to provide a ? d ^ e reserv ^ carbon flber of ! he Prescribed length is 
a method and an apparatus for shooting said carbon shot between the warps on weaving by the weft supply- 
fiber weft of said prescribed length under an adjusted system. Although the carbon fiber is pulled during 
constant tension. 40 tne shot and is subjected to a tensile force, the magni- 

A further object of the present invention is to provide tude of the tension applied to the carbon fiber is ad- 

a method and an apparatus capable of stopping the loom justed by the load of the slider means which can be 

automatically to avoid waste of the carbon fiber when provided in the reservoir, the load providing a constant 

the fiber breaks or when the fiber in the package runs and unvarying tension. 

out. 43 Whenever it is detected that the carbon fiber of the 
In order to realue the above-listed objects, the prescribed length necessary for one shot weaving of a 
method for feeding a weft to weave a carbon fiber fab- weft is reserved in the reservoir, the rotation of the 
ric according to the present invention comprises the package is controlled to stop automatically, thereby 
steps of supporting a carbon fiber package rotatably in preventing the carbon fiber between the package and 
such a manner that the axis of the shaft thereof is sub- 50 the reservoir from slackening during weaving, 
stantially perpendicular to the running direction of said Further, whenever breaks in the carbon fiber, or 
carbon fiber; causing said package to rotate so that said running out of the carbon fiber in the package is de- 
carbon fiber of a prescribed length necessary for one tected, the loom is stopped automatically, thereby pre- 
shot weaving of said weft is fed out; reserving said venting waste of the carbon fiber, 
carbon fiber of said prescribed length in a reservoir, and 55 RRIFF nFSCR 1PTION OFTHF nRAWlNfiS 
shooting said carbon fiber weft of said prescribed BRIEF DESCRIPTION OF THE DRAWINGS 
length. In the drawings, FIG. 1 represents an oblique projec- 
The method according to the present invention also tion view showing the outline of the apparatus for feed- 
comprises the steps of detecting said carbon fiber re- ing a weft to weave a carbon fiber fabric according to 
served in said reservoir to be of a prescribed length 60 the present invention, FIG. 2 a side view of the princi- 
necessary for one shot weaving of said weft and stop- pal part of the reservoir shown in FIG. 1, and FIG. 3 an 
ping rotating said package automatically. obiique projection . view showing the outline of the 

The method according to the present invention fur- conventional apparatus for feeding a weft, 

ther comprises the step of applying an adjusted constant DETAILED DESCRIPTION OF THF 

tension to said carbon fiber while said carbon fiber weft 65 ^^^^^ZSo^ 

The method according to the present invention fur- Referring to the drawings, we will now describe a 

ther comprises the steps of detecting breaks in said preferred embodiment of the present invention. 
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FIG. 1 shows the apparatus for feeding a weft ac- wound. Since the tension acting on said carbon fiber 11 

cording to the present invention. The reservoir is indi- during the shot of the weft is caused only by the load of 

cated overall by reference number 1, wherein a head- said slider 3, it does not vary. When weaving a weft 

piece 4 is provided between the upper ends of two starts, and said slider 3 leaves the first descending posi- 

supporting rods 2a 2b installed upright on a base 2. A 5 tion, said driving motor 13 rotates and said carbon fiber 

m^M k LTT^f!, 7 f™}?* 11 * fcd out from P acka ge 12. When the weaving of 

5KS iS hT" ^^^^"^P^^ ^slider thc weft ends , ^ J dcr ascends, and said carbon 

ml d ^ w ^ d, y mov f y » ^ d ^P- fiber 11 of the prescribed length necessary for one shot 

£l?K™^ <n weavin 6 is rescrved in reservoir *• ^r this, the 

m b 0 ^^^ 10 stass^^ 

said reservoir 1. A shaft 12a of a package 12 of carbo™ £ 5SS£^ T""* 7"' !?" weavin * °t 
fiber 11, which is rotated by said driving motor 13 U £ ^ "T^ m ***** ^ ~ of 

directed substantially perpendicular to the running d^ ^J'T ^JF% "S^ft n r 
rection of said carbon fiber 11. FIG. 1 represent an 15 J^^jS, deteCt said , carbon fiber , n of P re ; 
example of a shaft 12* connected directly 2 a shaft 14 Etl^^T^ 5 ^ "T" 8 ° f 
of said driving motor 13, wherein both said shaft 14 of £jj 1^ L ^ " „ ^T"' 
said driving motor 13 and said shaft 12a of said package S^L ? T u T^T?** ?i 
12 are arranged so as to be directed substantially per- ?^ * hder * when 531(1 sllder 3 descends to said 
pendicular to the running direction of said carbon fiber 20 . de ?f e J ndin S P os,tl0n ' generates a control signal to 
11. . " st0 P said dnving motor 13 automatically, thereby stop- 

As shown in detail in FIG. 2, said supporting rods 2a, P»g feeding out of said carbon fiber 11 from said pack- 
2b are secured to said base 2 by screw nuts 9a, 9b onto ag l V 

screws 10a 10* respectively, which are threaded on . Further ' s,nce breaks in said carbon fiber 11 and run- 
the lower.part of said supporting rods 2a, 2a and passed 25 mng out of said carbon fiber 11 in said package 12 cause 
through two fixing holes 18a, 8a bored in said base 2. said slider 3 to descend on said base 2 (hereafter referred 
Bushes 8a 8b of said slider 3 can be of a self-lubricating to 35 the s^ 0 ™* descending position), said detector 16a 
material. Further, at an appropriate position on said detects toe position of said slider 3. When said slider 3 
base 2, there is provided a case 17, in which upper and caches the second descending position, detector 16a 
lower detectors 16b, 16a, each including a photoelectric 30 6 enerates a control signal to stop the loom, thereby 
tube, limit switches, and other components, are preventing waste of carbon fiber 11, for example when 
mounted. Said upper detector 16a (not. shown in detail) il breaks . 

is constituted in such a manner that, when it detects a Next » experimental results of an example (Example 

prescribed descending position of said slider 3, said A) of the present invention and a comparative example 

driving motor 13 is controlled to stop rotation. Simi- 35 m presented. 

larly, said lower detector 16a is constituted in such a fyampt p a 

manner that, when it detects another prescribed de- 

scending position of said slider 3, the loom is controlled Procedures: Photoelectric switches (Model E3F, 
to stop rotation, DS10Z1; Omron Tateisi Electronics Co., Ltd.) were 

We will next explain the operation of the apparatus 40 used 38 Sectors 16a, 16b, and a speed control pulley 
shown in FIG. 1. motor (Model 4IK25 RGN-A; Oriental K.K.) was used 

Prior to weaving, said package 12 of said carbon fiber diving motor 13 for delivering carbon fiber. Further, 
11 is secured to said shaft 14 of said driving motor 13, package 12 (Model Toreka M40 (3K, 1 Kg) wound; 
said carbon fiber 11 is suspended on said guide pulley 6, Toray Industries, Inc.) was used as carbon fiber 11. The 
said slide pulley 5 and said draw-out pulley 7 succes- 45 ax's of shaft 12a of package 12 was directed substan- 
sivcly. The leading end of said carbon fiber 11 is tially perpendicular to the running direction of the car- 
grasped by a weft supplying system of a rapier loom to °on fiber. 

apply a tension to the weft, thereby getting ready for Result: A plain weave of 1 m width was woven. No 
shooting a weft. At this stage, said slider 3 ascends near twist was observed at all in tows with the shot weft. No 
said headpiece 4. . 50 d amage was found on the surface of the carbon fiber by 

When said driving motor 13 is started up, said pack- microscopic observation, 
age 12 is rotated and said carbon fiber 11 is fed out, said ™>wn a n a -™ 

slider 3, guided by two supporting rods 2a. 2b, descends COMPARATIVE EXAMPLE 

by its own weight When the bottom of said slider 3 Procedures: Weaving was carried out under the same 
descends to the prescribed position, said driving motor 35 conditions as in Example A except for longitudinal feed 
13 is controlled to stop by the control signal delivered . out of the carbon fiber from the package, i.e., feed out in 
from said upper detector 16a. This prescribed descend- which the package shaft was directed parallel to the 
ing position (hereafter, referred to as the first descend- running direction of the carbon fiber, 
ing position) is determined so that the length of the said Result: At the initial stage of the package (the outer 
carbon fiber 11 suspended between said guide pulley 6 60 diameter of the carbon fiber roll was about 16 cm), tow 
and said draw-out pulley 7 via said slide pulley 5 corre- twist was generated about two times per 1 m of the 
sponds to the length necessary for one shot weaving of weft. At the final stage of the package (the outer diame- 
a weft. Next, the weft is shot between the warps by the ter of the carbon fiber roll was about 8 cm), tow twist 
weft supplying system (not shown). This causes said was generated about four times per 1 m of the weft, 
carbon fiber 11 to be pulled in the direction indicated by 65 Further, in the woven plain weave, a twist defect (a 
Y by a tensile force, whereby said slider 3 ascends to the striped pattern) was generated. Minor damage was 
vicinity of the bottom of said headpiece 4 by means of found on the surface of the carbon fiber by microscopic 
said slide pulley 5 around which said carbon fiber 11 is observation. 
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In summary, the advantages of the present invention 
are as follows: 

1. Since the carbon fiber fed out from the package 
does not come in contact with the remainder of the 
carbon fiber wound on the package, the surface of the 
carbon fiber is not damaged. 

2. Since the carbon fiber is fed out in a direction 
perpendicular to the axis of the package, it is not 
twisted. 

3. Since the tension applied to the carbon fiber is 
caused by the load provided in the reservoir, the tension 
does not vary. 

4. Further to the above advantages, the present in- 
vention is capable of reserving the carbon fiber of a 
constant and exact length in the reservoir. 

5. The present invention is capable of preventing 
waste of the carbon fiber by stopping the loom when 
breaks in the carbon fiber and other eventualities occur. 

A preferred embodiment of the invention has been 
disclosed for illustration purposes only. Many varia- 
tions and modifications of the disclosed embodiment are 
believed to be within the spirit of the invention. The 
following claims are intended to cover the inventive 
portions of the disclosed embodiment and variations 
and modifications within the spirit of the invention. 

What is claimed is: 

1. A method for feeding a weft to weave a carbon 
fiber fabric, comprising the steps of: 

rotatably supporting a carbon fiber package having a 
shaft, wherein the axis of said shaft is substantially 
perpendicular to a running direction of said carbon 
fiber; 

rotating said carbon package so that a prescribed 

length of said carbon fiber necessary for one shot 35 

weaving of said weft is fed out; 
reserving said carbon fiber having said prescribed 

length in a reservoir; 
detecting said carbon fiber reserved in said reservoir 

having said prescribed length necessary for one 

shot weaving of said weft; 
stopping rotation of said package automatically when 

said carbon fiber, having said prescribed length is 

detected in said detecting step; and 
shooting said weft of said carbon fiber having said 45 

prescribed length into a warp shed. 

2. A method for feeding a weft to weave a carbon 
fiber fabric, comprising the steps of: 

rotatably supporting a carbon fiber package having a 
shaft; 

rotating said package so that said carbon fiber having 
a prescribed length necessary for one shot weaving 
of said weft is fed out; 

reserving said carbon fiber having said prescribed 
length in a reservoir, wherein a running direction 
of said carbon fiber between said carbon fiber pack- 
age and said reservoir is substantially perpendicu- 
lar to the axis of the shaft of said carbon fiber pack- 
age; and 

shooting said weft of said carbon Fiber having said 

prescribed length into a warp shed; 
wherein said step of reserving said carbon fiber in 

said reservoir comprises the further step of: 
suspending said carbon fiber on a rotatable guide 
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guide pulley and said draw-out pulley via said slide 
pulley corresponds to said prescribed length. 

3. A method according to claim 1 or 2, comprising 
the step of applying an adjusted constant tension to said 
carbon fiber while said weft of said carbon fiber is shot. 

4. A method according to claim 3, further comprising 
the steps , of detecting breaks in said carbon fiber or 
running out of said carbon fiber in said package and 
automatically stopping said feeding of said weft to 
weave said carbon fiber fabric. 

5. An apparatus for feeding a weft to weave a carbon 
fiber fabric comprising: 

a carbon fiber package mounted on a shaft, said car- 
bon fiber package and shaft being, rotatable, 
wherein the axis of said shaft is directed substan- 
tially perpendicular to a running direction of the 
carbon fiber; 

driving means for causing said package to rotate so as 
to feed out said carbon fiber of a prescribed length 
necessary for one shot weaving of said weft; 

a reservoir for reserving said carbon fiber of said 
prescribed length in advance, of shooting said weft 
into a warp shed; 

means for applying tension to the reserved carbon 
fiber; and 

first detecting means for detecting said carbon fiber 
reserved in said reservoir to be of said prescribed 
length necessary for one shot weaving of said weft, 
said detecting means comprising means for output- 
ting a control signal to said driving means for auto- 
matically stopping the rotation of said package. 

6. An apparatus according to claim 5, further com- 
prising a second detecting means for detecting breaks in 
said carbon fiber or running out of said carbon fiber in 
said package and generating a control signal to automat- 
ically stop said apparatus. 

7. An apparatus for feeding a weft to weave a carbon 
fiber fabric comprising: 

a carbon fiber package mounted on a shaft, said car- 
bon fiber package and shaft being rotatable; 

driving means for causing said package to rotate so as 
to feed out said carbon fiber of a prescribed length 
necessary for one shot weaving of said weft; 

a reservoir for reserving said carbon fiber of said 
prescribed length in advance of shooting said weft 
into a warp shed, wherein a running direction of 
said carbon fiber between said carbon fiber pack- 
age and said reservoir is substantially perpendicu- 
lar to the axis of the shaft of said carbon fiber pack- 
age; and 

means for applying tension to the reserved carbon 
fiber; 

wherein said reservoir comprises: 

a rotatable guide pulley and draw-out pulley mounted 
on both ends of a headpiece, said headpiece being 
supported on first and second supporting rods; and 

a slide pulley mounted on a slider, said slider being 
slidably mounted on said first and second support- 
ing rods and being slidable to a prescribed position 
when said carbon is fed out, said carbon fiber being 
suspended on said guide pulley, said draw-out pul- 
ley and said slide pulley, wherein a length of said 
carbon fiber that is suspended between said guide 
pulley and said draw-out pulley via said slide pul- 
ley corresponds to said prescribed length. 

8. An apparatus according to claim 5 or 7, wherein 



pulley, a slide pulley and a draw-out pulley, said 65 said means for applying tension includes slider means 

slide pulley descending to a prescribed position which adjusts the tension applied to said carbon fiber, 

when said carbon fiber is fed out, wherein a length while said weft of said carbon fiber is shot, 

of said carbon fiber that is suspended between said • • • • • 
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